
Head of School’s Message
Rob Pike
It has been my honour and pleasure to assume the role of Head of the School of 
Biological Sciences for 2012. I have had a very warm welcome from the School and I 
would like to express my appreciation for the way that everyone has helped me to settle 
into the role and feel welcome. 
For those who would wonder who I am and where I came from, a brief history! I did both my 
under  graduate and postgraduate education at the University of Natal in Pietermaritzburg 
in South Africa. After obtaining my PhD in Biochemistry, I did three post-doctoral 
fellowships, firstly at the University of Georgia, USA, then back to Pietermaritzburg and 
finally at the University of Cambridge, UK. While in Cambridge, I was recruited to join 
the Dept of Biochemistry & Molecular Biology at Monash as a Lecturer and joined the 
Dept in 1997. I have had a great time at Monash and was most recently the Head of 
Biochemistry & Molecular Biology from 2006 till last year. I was asked to take up the 
challenge of leading this School for the year, which I have enthusiastically accepted.
For those who wonder what I work on, I am an enzymologist and protein chemist. I have always worked on one particular set 
of enzymes, the proteases. These enzymes cut proteins, usually quite specifically, to change their function in some way. I 
have worked on enzymes from pathogenic bacteria and parasites, as well as the ones that are involved in blood clotting and 
our innate immune system. The latter ones are the major focus of my lab at present since we work on the enzymes that set off 
the complement cascade, which is one of our major defenses against pathogenic organisms. At present, my lab over in the 
STRIP buildings consists of 2 post-docs, 2 research assistants and 2 PhD students, as well as an Honours student. They are 
seeing a little bit less of me than they were used to, but I think we are still managing to make good progress in our research. 
I am presently funded by an NHMRC Program grant, an ARC linkage grant, a Prostate Cancer Foundation of Australia grant 
and a grant from the Oral Health Cooperative Research Centre. 
With regard to the School of Biological Sciences, I believe that we are in the midst of a very significant upturn in the fortunes 
of the School. I realize that times were tough in 2011, but I think we have turned a corner and, especially with the appointment 
of Prof. Steven Chown as the new Head from 2013, I believe the future for the School is very bright. I have been incredibly 
impressed by the research and teaching of the School and I am very hopeful that it will be highly successful in the short and 
longer term. 
I am very excited about the initiative to have a School Newsletter as I found this format worked very well in my previous Dept 
to keep people informed about developments and achievements of the academic unit. I hope everyone enjoys the first edition 
and finds it an enjoyable and informative read.
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The Microtome - Issue 1

The name for the SBS newsletter was 
dreamed up by busy PhD student 
Adrian Dusting. 

He explains:
1) a microtome is a sectioning 
instrument, which allows for close 
examination of the inner workings of 
organisms 
(or the School of Biological Science!) and 
2) what is a newsletter if not a small tome?

Well done Adrian!



The Microtome 
aims to showcase all that is great about the School of Biological 
Sciences at Monash.

We are looking for good news stories such as:

•	 New research and/or publications
•	 Teaching innovations or good news stories
•	 Grant successes
•	 New staff
•	 Ph.D. completions and reports

And interest pieces such as:

•	 Conference or workshop reports or advertisement
•	 Seminar advertisements
•	 Fabulous photographs or images - including Photo of the Month 

entries
•	 Congratulations

If you have anything you would like to add to the bi-monthly Microtome, 
please send it to:

sci-biol-newsletter@monash.edu

Coming 
Up ...
March 29 
Seminar: Elizabeth Duncan - Uni 
Otago
Phenotypic plasticity in insects: 
How does the environment produce 
two different phenotypes from the 
same genome?

1pm, Lecture Theatre M3

April 5 
Seminar: A/Prof Justin Borevitz - 
ANU
Genetics of climate adaptation: 
plant model organisms in model 
environments.
1pm, Lecture Theatre M3

April 19
Seminar: Dr Tony Gendall 
- La Trobe
More information TBA. 

April 26
Seminar: Prof Stuart Bunn - Griffith
Foodweb connectivity and 
consumer resource coupling in 
tropical floodplain rivers.
1pm, Lecture Theatre M3

May 21
The Faculty of Science Award for 
Excellence in Research by Early 
Career Researchers
Deadline for applications.

May 24
Australian Centre for Biodiversity  
AGM
More information:  
www.biolsci.monash.edu.au/research/
acb/index.html

July 15-18
Genetics Society of AustralAsia 
Conference
University of Melbourne
More information:  
www.conference2012.genetics.org.au

International Congress for 
Conservation Biology

Auckland Dec 2011
Reporter Paul Sunnucks 

The Conference was well-run (except some glitches with estimating audience size!), 
despite a shift in venue because the original destination, Christchurch, was so hard hit by 
earthquakes less than a year before. Attendance was very substantial, and there were up 
to 10 or 12 parallel sessions.
Being such a large conference there was a great diversity of material from across the 
spectrum of Conservation Biology.  Highlights, judged by the crush of people in the aisles 
and outside the doors, included sessions in the subject areas of climate change and 
conservation genomics.  There were many excellent sessions including several on spatial 
modelling of connectivity.

Presentations based on research from and funding awarded to our School included:
Lancaster ML, Taylor, AC, Cooper SJB, Carthew SM. Limited dispersal due to forest 
fragmentation results in increased genetic relatedness and inbreeding in an arboreal 
marsupial.
Lister A, Murray N, Sunnucks P, Kearney M, Norgate M, Yazgin V, Barton M. Genetic 
responses to climate change in the Common Brown Butterfly (Heteronympha merope)
Sunnucks P, Taylor AC, Amos N, van der Ree R. Invited keynote.  Quantifying the impacts 
of roads and traffic on biodiversity: Building an integrated platform for projecting and 
monitoring persistence of wildlife populations faced with roads and traffic.
Thomson J, Metzeling L, Thompson R, Bond N, Mac Nally R. The influences of 
vegetation, flow and climate on stream macroinvertebrates: lessons from the big dry.
Weeks AR, Sgro CM, Hoffmann AA. Genetic translocations of fragmented populations to 
cope with climate change.



The Maximum Rate of Mammal Evolution

Dr Alistair Evans’ paper in the Proceedings of the 
National Academy of Sciences USA has attracted much 
attention in the media recently.  A summary of the work 
is presented here, with links to media coverage. 

Evolution in modern populations can happen extremely fast, 
but these are always relatively small-scale changes. If we 
extrapolated the high rates of short-term evolution, a mammal the 
size of a mouse could evolve to the size of an elephant in only 
200,000 generations. Long-term rates of evolution never appear 
to happen this fast, but until now the rates of large-scale evolution 
actually achieved have not been quantified. In the study published 
in the Proceedings of the National Academy of Sciences USA in 
January, we examined the fossil record of 28 orders of mammals 
over the last 70 million years to quantify the maximum rates of 
body mass change. We showed that it takes around 5 million 
generations for terrestrial mammals to evolve 1000 times bigger. 
Aquatic mammals were able to evolve about twice as fast, taking 
only 3 million generations for the same amount of change. We 
postulated that this is because the weight of aquatic animals is 
partly supported by the water and so requires less modification to 
make a very large animal. When we looked at decreases in size, 
such as cases of island dwarfism in elephants, mammoths and 
deer, these could happen 10 times faster. This is likely because 
decreasing in size can be achieved through breeding earlier in 
development (progenesis) - all individuals start out small, so we 
already know how to make a small elephant. However, increases 
in size require an extension of the developmental processes - 
making an even bigger elephant is a lot harder.

Dr Alistair Evans illustrates the relative sizes of skulls of a mouse and an 
elephant. Image courtesy of Peter Smits.

Links:
The Age:
http://www.theage.com.au/world/science/science-reveals-the-secrets-
of-supersized-mammals-20120131-1qqez.html

Wired:
http://www.wired.com/wiredscience/2012/01/evolution-of-big/

Nature News:
http://www.nature.com/news/study-measures-mammalian-growth-
spurt-1.9931

ABC Science:
http://www.abc.net.au/science/articles/2012/01/31/3418854.htm

LiveScience
http://www.livescience.com/18201-mammals-size-change-evolution.
html

National Geographic
http://news.nationalgeographic.com/news/2012/02/120203-mammals-
evolution-body-size-science-elephants-mice/

Alistair R. Evans, David Jones, Alison G. Boyer, James H. Brown, Daniel P. 
Costa, S. K. Morgan Ernest, Erich M. G. Fitzgerald, Mikael Fortelius, John 
L. Gittleman, Marcus J. Hamilton, Larisa E. Harding, Kari Lintulaakso, S. 
Kathleen Lyons, Jordan G. Okie, Juha J. Saarinen, Richard M. Sibly, Felisa 
A. Smith, Patrick R. Stephens, Jessica M. Theodor, and Mark D. Uhen. 
The maximum rate of mammal evolution. Proceedings of the National 
Academy of Sciences, 2012; DOI: 10.1073/pnas.1120774109
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generations
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÷100

24 million
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×100,000
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Large evolutionary changes in body size take a very long time. A mouse-to-elephant size change would take at least 24 million generations based 
on the maximum speed of evolution in the fossil record. Becoming smaller can happen much faster than becoming bigger: the evolution of 
pygmy elephants took 10 times fewer generations than the equivalent sheep-to-elephant size change. Image courtesy of Alistair Evans, David 
Jones and IMPPS.



Natalie O’Donnell: PhD completion

Regulation of the cyanogenic 
glycoside dhurrin in forgage 
sorghum.
Supervisors: A/Prof Ros Gleadow, Dr Cecilia Blomstedt, 
Prof John Hamill & Dr Alan Neale 

After completing a Bachelor of Science 
at Monash and a diploma of Forensic 
Science at Swinburne Natalie O’Donnell 
decided an Honours degree would greatly 
improve her future job prospects.  She 
contacted Ros Gleadow and Alan Neale 
who had advertised an Honours project 
on the Biological Sciences website. She 
started work on the recently commenced 
sorghum TILLING project in 2007. 
Natalie was surprised by how much she 
enjoyed research and more importantly 
the sorghum project itself. Half way 
through Honours she decided to continue 
research with a PhD (started in 2008). 
There were two practical reasons behind 
the sorghum research project which made 
Natalie feel that she was contributing 
something to the world and to agriculture. 
Drought is a very real problem for the 
agriculturalists who grow this important 
crop, and also she is contributing to the 
understanding of cyanogenesis which 
occurs in numerous species such as 
cassava, almonds, lotus, eucalyptus and 
clover. Natalie has found this work very 
satisfying.

The project
Sorghum is a C4 plant with high water 
use efficiency, making it drought and heat 
tolerant. Forage sorghum is used widely 
in the dry tropics as fodder for cattle. 
However it also produces the cyanogenic 
glycoside, dhurrin, and when the plant 
tissue is disrupted hydrogen cyanide 
(HCN) is released. It is thought that 
dhurrin may be produced as a defense to 
herbivory.  The HCN potential (HCNp) of 
sorghum differs greatly between varieties, 
and within a variety sorghum is subject 
to spatial and temporal regulation. The 
HCNp of sorghum is known to be affected 
by environmental factors including 
drought, frost and soil fertility and 
varieties can differ from one season to 

the next. Experienced farmers know that 
young sorghum plants, or older plants that 
have been subjected to drought, are often 
toxic and can kill cattle. 
There are three key genes that catalyse 
the cyanogenesis biosynthetic pathway 
in sorghum, two cytochrome P450s 
(CYP79A1 and CYP71E1) and a (UDP)-
glycosyltransferase (UGT85B1), with 
CYP79A1 previously stated to be the rate 
limiting step. However, it is not known how 
these genes are regulated. Numerous 
experiments have been conducted that 
have looked at the accumulation of 
dhurrin in various parts of sorghum plants 
subjected to stresses such as water 
stress, high/low nitrogen, wounding and 
different hormone treatments. Results 
have shown that the dhurrin concentration 
is increased under water stress, high 
nitrogen and when treated with the 
hormones methyl jasmonate, kinetin and 
abscisic acid. Dhurrin increase does not 
correlate to the CYP79A1 transcript levels 
previously found. Instead the change 
in dhurrin concentration is due to a 
reduction in plant growth when the plants 
are imposed to stress. These findings 
are relevant to the efficient production 
and use of forage sorghum for farmers 
globally. 
Dhurrin regulation studies were performed 
to gain a better understanding over the 
sorghum lifecycle and was important for 
the identification of low dhurrin producing 
lines via TILLING (Target Induced 
Local Lesions in Genomes). Numerous 
cyanogenesis mutant lines were identified 
in the TILLING process, in particular a 
shoot cyanide deficient (scd1) line with 
a mutation in the UGT85B1. The scd1 
line is novel because it was previously 
thought that a mutation the UGT85B1 
gene would result in the accumulation of 
toxic intermediates and therefore a non 
viable plant. However growth studies 
found other than a stunted phenotype and 
delayed development, the scd1 line is fully 
functional and fertile. The scd1 line is now 
being used to further characterise the 
putative dhurrin turnover pathway.
Natalie reflects on her many memorable 
experiences while studying in the School 
of Biological Sciences. Her project has 
allowed her to do a lot of domestic and 

international travel over the last four 
years. The Monash Sorghum Group work 
in collaboration with Pacific Seeds Pty. 
Ltd., based in Toowoomba, Queensland, 
hence she has been on many field trips 
to the Pacific Seeds Research Station in 
Toowoomba. Some trips were very hot, 
some were very wet and others were 
both, but despite the weather, Natalie and 
the team of very dedicated people from 
Monash and Pacific Seeds
were able to do a lot of valuable research. 
During one trip to Pacific Seeds Research 
Station, she was taken out to the middle 
of Australia (or that’s what it felt like) 
to meet the farmers that have grown 
sorghum in their families for generations, 
and were the reason for the importance 
of Natalie’s PhD project. She found this 
a very humbling experience, and was 
glad to see such a spectacular part of 
Australia.
In addition to the travel grant awarded 
to postgraduate students by the Faculty 
of Science and the School of Biological 
Sciences, Natalie was also fortunate 
enough to receive two external travel 

Natalie in the field, Pacific Seeds Research 
Station, Toowoomba, 2009.



grants (2009 Monash Europe travel 
award and ISPMB travel award 2009). 
These allowed her to spend two months 
working with collaborator Birger Møller, 
of Copenhagen University (2009). She 
also attended conferences in Canberra, 
Christchurch (New Zealand), Qingdao 
(China), as well as numerous other 
international conferences conveniently 
located here in Melbourne. Natalie admits 
no favourites, because they were all so 
interesting and enabled her to meet many 
people from the same field of research, 
and from very different fields. 

Congratulations Natalie! 
A Post-doc at Purdue 
University, Indiana, USA!

Natalie reflects:  Last year at the 2nd 
International Conference on Plant 
Metabolism (ICPM2011) in Qingdao, 
China, I met Professor Natalia Doudareva. 
It was during the conference dinner I 
met Natalia, and had no idea that she 
was asking so many questions about my 
research because she was looking for 
a post-doc. I found her talk interesting 
and stayed in contact with her once 
I’d returned to Australia. After a few 
emails and letter from two referees I 
was offered a job!  At the end of April I 
will begin a post-doctoral position in her 
lab in the Department of Horticulture 
and Landscape architecture at Purdue 
University, Indiana, USA. I will be working 
on further characterizing the genes 
involved in phenylalanine biosynthesis in 
petunias. 
The School of Biological Sciences wishes 
Natalie all the best in her new position.  
Natalie departs in April, and offers the 
following advice to future PhD students:

Top: Natalie, Cecilia and Ros at the Pacific Seeds Research Station, Toowoomba, 2010. Above: 
Natalie in the lab at Copenhagen University, Denmark, 2009.

Go to as many conferences as you 
can throughout your PhD and try to 
talk to as many different academics 
and other students as you can. 
It is always hard to make these 
connections but I have found it is 
much easier face to face. I chose 
to go to ICPM2011 because I was 
interested in one of the plenary 
speakers at ICPM2011. In the end 
I have taken a different, but much 
better, path. 

Natalie O’Donnell, 2012.

Goodbye 
blackboard 
and hello 
MOODLE

Modular Object-Oriented 
Dynamic Learning 
Environment, or Moodle,
is the new learning management 
system that is currently being 
rolled out across the university this 
semester.
The aim is to create an online 
course with a focus on interaction 
and collaborative construction 
of content. It harnesses the 
power of various technologies to 
provide more intuitive, mobile and 
innovative online learning and 
teaching opportunities for staff and 
students.



Genes and Song: genetic and social connections 
in fragmented habitat in a woodland bird with 
limited dispersal

Grey Shrike Thrush. Photos courtesy of 
Chris Tzaros (above) and Ash Herrod 

(right).

A Paper in Ecology
Summary by Sasha Pavlova (lead author)

This work is the first data paper coming from the ARC-linkage 
project Birds in Fragmented Landscapes. It also likely the 
first paper in the world that combines genetic, acoustic and 
landscape data to answer the question: Does fragmentation 
impact population connectivity of a common woodland bird? 
Acoustic work was not in the original ARC grant proposal, but 
was made possible via close collaboration with Kate Buchanan 
(Deakin University), Maria Goretskaia and Irina Beme (Moscow 
State University), who provided their time, expertise and logistic 
support to this project.  
The Grey Shrike-thrush Colluricincla harmonica is a common 
woodland bird that, as many other birds, declines from very 
fragmented landscapes in Box-ironbark region of central Victoria. 
Understanding processes underlying these declines is critical for 
effective management of populations in fragmented landscapes. 
Dispersal is one vital and poorly under stood process that could 
influence population viability in this system. Whereas it has 
been suggested that gaps in tree cover might act as barriers 
the dispersal of the Grey Shrike-thrush, it is found in remnants 
of native vegetation in agricultural landscapes, suggesting 
that the species may have responded to habitat removal and 
fragmentation by maintaining or even increasing dispersal 
distances. Dispersal and genetic connectivity may be assessed 
by testing landscape models with genetic data. However, acoustic 
data (vocalization) in birds also have great complementary 
potential to show the effects of fragmentation on coherence of 
social interactions over relatively short time-frames (years to 
decades), owing to rapid cultural transmission and change. The 
Grey Shrike-thrush is known as a sedentary songbird. Both sexes 
sing, and probably match their song-types to their neighbours. 
We addressed genetic and acoustic connectivity by using data 
on genetic markers (microsatellites) and song-types to test three 
alternative models of mobility though treeless vs treed areas: 
isolation-by-distance [the null model], reduced, and increased 
connectivity. 
Our genotypic and song-type data showed that birds within ~5km 
of each other had more similar genotypes and song-types than 
those further away, suggesting  that dispersal and song-matching 
are limited at this scale in the region. Females appeared to be 
more sedentary and males more dispersive, the opposite pattern 
to that seen in most songbirds. Despite restricted dispersal at 
the ~5km scale, populations appeared to be connected by gene 
flow and displayed some cultural (acoustic) connectivity across 
the ecological region. Using partial Mantel tests, we did not 
detect effects of fragmentation on species’ dispersal: none of the 
mobility models fit the genetic distances of males, whereas for 
females, an isolation-by-distance model could not be rejected in 
favor of the models of reduced or increased movement through 
treeless gaps. However, dissimilarities of the song-types were 
more consistent with the model of reduced cultural connectivity 
through treeless areas: birds shared fewer song-types 
across cleared areas compared to the forested areas. Thus, 
fragmentation impedes song-type sharing in the Grey Shrike-
thrush. It is possible that song-type matching is lower across 
gaps merely because birds have no neighbors in cleared areas to 
match.

Our paper demonstrates that habitat fragmentation 
impedes important population processes in an 
Australian woodland bird even though its dispersal is 
not detectably impacted.

Pavlova, A., J. N. Amos, M. I. Goretskaia, I. R. Beme, K. Buchanan, N. 
Takeuchi, J. Q. Radford, and P. Sunnucks. 2012. Genes and song: genetic 
and social connections in fragmented habitat in a woodland bird with 
limited dispersal. Ecology in press, doi: http://dx.doi.org/10.1890/11-
1891.1.

Want to hear the lovely song of the 
Grey Shrike-thrush?  

Paul Sunnucks suggests these links below:

http://home.iprimus.com.au/punkclown/PunkClown/
GreyShrike.htm
http://commons.wikimedia.org/wiki/File:Grey_Shrike-
Thrush.ogg
http://evc23bohosouth.wordpress.com/2010/11/15/
song-of-the-grey-shrike-thrush/

This last recording is from Boho, not far from our study 
region.



Welcome to Yardenah Brickman (right) in her 
first semester with SBS. With over 1100 students 
enrolled in first year biology, there’s no doubt she 
will have her work cut out for her. Also, welcome to 
Emily Skoda who will be helping Kate Elliott with her 
second and third year units.
We wish Caitlin Johnston good luck! She is taking 
some time off from her technical role, to complete 
her honours year with Robert Bryson-Richardson.
Finally farewell to Kristy Ficken who filled in while 
Kate was on maternity leave. 

Staff News ....

Summer Teaching News ....

Last week we also finished another successful summer of field 
trips, including the Heron Island field trip in early December and 
the Queenscliff field trip during O-week, for 3rd year Marine 
Biology students.

SBS also hosted the Science Olympiads. The Australian Science 
Olympiads Summer School is an accelerated science course 
for approximately 70 secondary-school students who are invited 
to attend based on their performance in the Australian Science 
Olympiad Exams. The School is an opportunity for talented under 
15s to work with others who are passionate about science. The 
work is intense and covers the equivalent of first year university 
studies in biology, chemistry or physics. It’s a great head start to 
further studies (and careers) in science. 

SBS also assisted in coordinating The Science Experience (TSE) 
program, for year 9 and 10 students. In this program, the Faculty 
of Science hosts around 110 high school students for a three-day 
taste of science and university life. Students attend workshops 
in key science disciplines, attend lectures and tours of Monash’s 
high standard facilities. It aims to be a fun and inspiring taste of 
tertiary studies in Monash Science.

Jill Poynton did a great job of organising the Science Olympiads, 
as did Sharon Morley in her first year of coordinating The Science 
Experience. Thank you to all the academic and technical staff 
whom helped to make these programs a success!

Teaching News and notes were compiled by Jodi Neary

Students exploring science 
via TSE’s rotation activities - 
biology and chemistry.



Building the Climate 
Resilience of Arid Zone 
Freshwater Biota
The SBS’s Jenny Davis, Ross Thompson and Clarissa 
Barbosa recently returned from a field trip sampling 
waterholes in Central Australia.  They undertook this work in 
January as part of their NCCARF funded project:

Building the climate resilience of arid zone
freshwater biota: identifying and prioritising 
processes and scales for management.

This project is lead by Jenny, Ross and Paul Sunnucks from 
Monash in collaboration with researchers based in the NT, 
SA, Qld and WA.

Photo of the 
Month ....

This issue’s Photo of the Month is by Ralph Mac Nally.  We Three Kings was taken while 
Ralph and his family were on a 19 day “fairly luxurious” cruise around the Antarctica.

If you have a great snapshot, or would like to suggest one for the next issue, let us know at 
sci-biol-newsletter@monash.edu
We need a JPEG file and a suitable caption or story.

Top: The dry streamlines flowing out of the Chewings Range, west 
of Alice Springs. The sampling site was in the uppermost reach of 
one of these streams, which was accessed by helicopter. Left: Ross 
Thompson and Clarissa Barbosa,  aided by a NT national parks ranger 
(Christie), sampling aquatic invertebrates at Glen Helen Gorge, in the 
West MacDonnell Ranges.
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